Contrasting effects of urethane, ketamine, and thiopental anesthesia on ethanol-clonidine hemodynamic interaction.
In previous studies, we have shown that ethanol counteracts the hypotensive and sympathoinhibitory effects of clonidine in conscious rats but enhances these responses in alpha-chloralose anesthetized rats. This study investigated whether the latter finding pertains to other anesthetics that act by different mechanisms. The hemodynamic interaction between clonidine and ethanol was evaluated in conscious aortic barodenervated rats and in rats anesthetized with urethane, ketamine, or thiopental. The conscious aortic barodenervated rat was used because it exhibits a greater hypotensive response to clonidine compared with intact (sham-operated) rats. Starting from similar baseline values of blood pressure (BP) and heart rate, clonidine (30 micrograms/kg, iv) elicited similar decreases in BP in all groups of rats (conscious aortic barodenervated or anesthetized). Subsequent administration of ethanol (1 g/kg, iv) counteracted the hypotensive effect of clonidine in conscious aortic barodenervated rats and raised the BP to levels higher than the baseline (preclonidine) values. The pressor effect of ethanol persisted for at least 30 min. In contrast, preadministration of ethanol had no effect on the hypotensive effect of the subsequently administered clonidine. The antagonistic clonidine-ethanol hemodynamic interaction in conscious rats was not altered in urethane-anesthetized rats, both in terms of magnitude and duration. In ketamine-anesthetized rats, a short lasting (< 10 min) pressor effect of ethanol was observed. In contrast, ethanol augmented the hypotensive effect of clonidine in thiopental-anesthetized rats; the hypotensive effect of clonidine became slightly but significantly (p < 0.05) greater after ethanol compared with respective time control values. These findings suggest that the adverse hemodynamic effect of ethanol on centrally mediated hypotensive response is modified by different anesthetics. The antagonistic hemodynamic interaction, demonstrated in conscious rats, is replicated in urethane-anesthetized rats but weakened and reversed in ketamine- and thiopental-anesthetized rats, respectively. Therefore, urethane-anesthetized rats may be used in mechanistic studies on the antagonistic ethanol-clonidine hemodynamic interaction that cannot be undertaken, for technical reasons, in conscious rats.